"Men and women have always longed for both fertility and sterility, each at its appointed time and in its chosen circumstances." Norman E. Himes, 1936. SUMMARY A positive correlation between fertility and infant mortality is generally accepted under certain conditions. The investigation of population change in two parishes in south Oxfordshire during the Stuart period was carried out as part of a Ph.D. thesis. It became apparent that there was a clear link between the death of an infant and the reduction of the subsequent intergenesic interval. It also seemed clear that lactation had an important part to play in fertility and infant mortality.
Fertility, infant mortality, and breast feeding in the 17th century not to accept monocausal explanations for the changes in the vital rates that lead to population change. It is true that, "the total environment in which men and women lived rather than the simple level of wages . . . influenced decisions to marry."2 Whilst accepting the "total environment" theory, from soil to weather, field systems to tenure, migration and settlement, bugs and bacteria, soap and sanitation, civil and national conflict, the common potato,8 and the more recent variant, ". . . the psychological conditions-and above all conditions of insecurity",' one surely ought not to get too far away from the simple biological laws governing plant and animal life. The most favourable environment enhances and successfullly reproduces life, but the removal ofevery hazard to reproduction and growth is as nothing without sustenance. / "A victory of medicine over disease will lower the death-rate and increase the pace of population growth without providing sustenance, employment or the rudiments of comfort for a single person."6 This truism was noted by T. H. Marshall forty years ago, but it is sometimes overlooked. In addition, the use of cotton underwear and soap, the removal of jakes and other primitive lavatories, may reduce mortality but will not directly influence the feeding of one extra mouth. Those addicted to Malthus will not need reminding of the link between economy and demographic growth or decline: one cannot help but wonder whether Malthus would have regarded the psychological conditions of insecurity as a "misery" or a "vice".
LACTATION AND EARLY HISTORICAL DEMOGRAPHERS
The methods of seventeenth-entury demographers like King, Graunt, Petty, and Davenant have been criticized regarding statistical standards and suspect arithmetic, but apart from a paper by Kuczynski in the Annals of Eugenics,6 also forty years ago, as far as I know, they have not received the attention they deserve. Moreover, their results have not yet been fully investigated and compared with the information obtained from the modern methods of family reconstitution. Professor Glass has of course used them in connexion with his work, especially in the London parishes. What these men wrote about fecundity, fertility, disease, birth control, marriage, divorce, promiscuity, and bastardy is worthwhile reading; even more important are the distinctions they made in calculating urban as opposed to rural, and wealthy as opposed to poor, populations. Although they appreciated the relative healthiness of the country, the degree may have escaped them. It was, in fact, very much more healthy in the country, and it is clear that the low fertility and high mortality that they observed in the towns, influenced and probably motivated their demographic endeavours. They were fairly well agreed that the fecundity of the majority of the women of their time was greater than the actual fertility; more children could have Dorothy McLaren smoke", to "abstention on the part of the wives of seamen", and Graunt's "unlawful copulations", which according to him, "beget Conceptions, but to frustrate them by procured Abortions". Many and often are their references to the part played by the pox in contraception. Outside of marriage they were concerned with a large class unable to marry. By the 1690s Defoe was also writing about the wickedness of contraception, but did not produce, until 1727, Conjugal lewdness or matrimonial whoredom: a treatise concerning the use and abuse of the marriage bed. Hidden among all the naughty and nasty reasons for reduced fecundity, only William Petty wrote that, "long suckling ofchildren" is a "hindrence to the speedierpropagation ofmankind."7
Lactation has received scant attention from historical demographers, although the relationship between infant mortality and fertility has long been recognized and accepted by population experts. Like Dr. Thirsk's pins, points, and ribbons,8 the simple female role of nourishing the human infant has been generally ignored or taken for granted. The word milk may come in many forms now, to bridge the gap between the placenta and solid food, but it was not ever so, and milk is still not available in many societies, other than from the human breast. Before discussing what is in the title of this article some general demographic mythology needs airing and then abandoning. First, it is incorrect to assume that most women in pre-industrial societies are or were normally confined annually through a birth or a miscarriage. Although physiologically possible, this situation was rare in south Oxfordshire in the seventeenth century, as it is, for example, in rural Thailand today.9 Second, it is also incorrect to assume that ghastly infant mortality pertains generally to preindustrialized societies, either temporally or spatially. It is true that high rates of infant mortality have been recorded: examples come from Crulai by Gautier and Henry between 1688 and 1719,10 from the urban parish of St. Michael Belfrey in York from 1571 to 1586,11 from the fenland parish of Wrangle in Lincolnshire from 1597 to 1642,12 and from the British ducal families before the eighteenth century.13
High rates also come from certain underdeveloped countries today, especially malarial zones, which may explain the fenland rates before drainage. Dr. Hollingsworth, when discussing the lower rate of infant mortality found by Dr. Wrigley at the now famous Colyton in Devon, thought that, "At such a place and time we might expect about 300 infant deaths for 1,480 births, so that unless Colyton was exceptionally healthy, it would mean that extra infants should be added who were neither baptized nor buried, owing to an early death".14 Although current United Nations life tables ' J. Knodel and V. Prachuabmoh, 'Demographic aspects of fertility in Thailand', Popul. Stud., 1974, 28: 438-448. :OE. A. Wrigley, 'Mortality in pre-industrial England', Daedalus, 1968, 97: 546-580 Arnold, 1974, pp. 354-378. 14T. H. Hollingsworth, 'The importance of the quality of the data in historical demography' Daedalus, 1968, 97: 415-432, p. 424. 380 Fertility, infant mortality, and breastfeeding in the 17th century give a guide to possible rates of infant mortality from the expectation of life, "expectations" seem to be a strange approach to historical research. Clearly the inference was that if the aristocracy lost between two to three hundred infants per thousand live births in the first year of life, how could Colyton peasantry and tradesmen do better? It is quite clear that in south Oxfordshire in the last quarter of the seventeenth century the peasants and tradesmen were very much more successful than the aristocracy or the gentry in rearing their babies. In fact, throughout the period 1635 to 1706, the infant mortality rates for Caversham and Mapledurham were even lower than the revised figures given for Colyton.15 Lady Anne Clifford lived from 1590 to 1676; the editor of her diary hardly knew whether the "fecundity" or the "mortality" of the family and the period was the more appalling, and rightly so, for the Cliffords. This reaction is unavoidable, and even more so to the child-bearing and -rearing experiences of Mrs. Thornton.16 This situation cannot, however, be unequivocally accepted for the motherhood pattern in The world we have lost." The view that if the aristocracy could not or did not reduce their fertility and their infant mortality, neither could the peasants, is untenable. The third and last myth, and the most important for this article, is still in circulation, namely, that conception is not hindered by prolonged lactation. Most readers will have heard of cases where women have conceived whilst breast feeding; nevertheless, all the clinical evidence to date points towards the postpartum amenorrhoea (that is the temporary sterile period after childbirth), being extended relative to the length of the suckling period. This is true, especially when the infant is wholly dependent on the breast and receiving no other food. Before discussing the evidence from south Oxfordshire, it is necessary to state briefly the modern clinical evidence.
CURRENT EVIDENCE ON THE RELATIONSHIP BETWEEN LACTATION AND FERTILITY "The mechanism linking breast feeding and fertility is assumed to be a physiological one. Lactation prolongs post-partum amenorrhoea and thus in the absence The rates of infant mortality varied with the degree of breast feeding from, never breast fed, to partially, and fully. In the three German states the infant mortality was considerably lower where breast feeding was customary. In the German study the workers were able to show that infant mortality itself affects fertility, independent of breast feeding. This, of course tends to weaken the interrelationship argument for infant mortality, fertility, and breast feeding being put forward in this article. However, one must hasten to add that the German workers, after a tremendous statistical effort, noted that these particular results could be misleading because there was no allowance for socioeconomic difference and that "the approach through correlations would be more convincing if it were based on individual fertility histories, with a record of infant deaths, birth intervals and nursing habits".22
It is impossible in this short article to do more than hint at the nursing habits of the south Oxfordshire population, but the information of the infant deaths and birth intervals for 107 complete families, with at least six confinements, can be given. Before leaving modem clinical work; the paper from Boston, Massachusetts, which produced a bonus, by way of a by-product, should be noted.23 All the 2562 infants in the sample, were born in August or September, 1963 . The purpose of the study was not the relationship between breast feeding, fertility, and infant mortality, but the more sinister carcinoma of the breast, known to women in the early modem period as the "Wolf".24 The Boston workers were concerned with the striking international Fertility, infant mortality, and breastfeeding in the 17th century variations in the rates of carcinoma of the breast. Variants other than lactation were taken into account; for example, age and social class. The overall mean duration of the post-partum amenorrhoea was sixty-eight days, the lowest ever recorded, only ten days higher than the mean for women who never lactated, and this results from the low percentage of Boston women who did lactate for any appreciable time, if at all. The paper compares the results with the Punjab villages,25 where the mean infertile period was eleven months. The association of the length of the infertile period and lactation is clear from all the studies, but the Boston study points out a factor that an economic historian cannot ignore. The duration of the infertile period in relation to breast feeding may not be the whole story. In Boston and elsewhere menstruation returned sooner in women who combined breast feeding with other food; but in the Punjab and in Britain in 1943,26 a decrease in the infertile period was found to have positive correlation with an increase in per capita income, and was attributed to better nourishment. The Boston workers were careful about their socio-economic variants, and concluded that all their mothers were above the nutritional level that would reduce ovarian function. The positive association of the infertile period length with malnutrition is now well recognized clinically. This gives the lie to yet another myth that has been suspect for a long time, namely that the poor breed like rabbits, nature's way of redressing the balance. Thomas Doubleday wrote in 1853, "Going further down the scale we find an imperfect supply of nutriment immediately followed and always accompanied by an increase of fecundity".27 Adrian B. Appleby pointed out in 1973 that in the years between 1580 and 1640, conceptions fell after famine years.28 He did, however, ignore the fact that typhus was present, with its known sterilizing effect on the male.29 But, even if the typhus variant is ignored, any suggestion that human fertility rises with undernourishment rests upon no evidence whatsoever.
Hunger may or may not reduce the chance of conception; it certainly reduces the chance of the survival of the foetus. The results of the Boston study, especially important for this article, were the conclusions that the length of the postpartum amenorrhoea increased with the age of the mother. This had given concern in the south Oxfordshire parishes. It is clear from Table 1 and Graph 1 that the difference in what Louis Henry calls the natural birth interval when a child lived beyond infancy, and the interval when the first of two children died, was slight between the first-born and second-born child for these south Oxfordshire families. However, the Boston workers, summarizing all the work in the field, said that the "Duration of the postpartum amenorrhoea increased significantly with increasing age"Y3 Dorothy McLaren and in an example from Oberbayern, "A woman who came from northern Germany and wanted according to the custom of her homeland to nurse her infant herself was openly called swinish and filthy by the local women. Her husband threatened he would no longer eat anything she prepared, if she did not give up the disgusting habit."32 The sudden rise in marital fertility of the Genevan bourgeois after 1600 was accompanied by a parallel fall in the average interval between births.3 Louis Henry believes that, "it may have been due to the practise of putting babies out to wet nurse which became normal at about this time. This would eliminate the period of low fecundity associated with suckling and bring down the mean interval between births abruptly".3 Between the first half and the second half of the seventeenth century the mean birth intervals in the Genevan bourgeois was reduced except between the third and fourth birth.35 The writers suggest that this may have been due to family limitation; it is equally possible that there was a reaction to wet nursing. Case historians alone can show whether a long interval was consistent whether or not the parents had raised a family successfully. Mrs. Alice Thornton36 prolonged the suckling of Robert, her seventh child. We shall never know if she was making a conscious move to limit her family; the subject is at least debatable in view of the fact that four childern were already dead. Alice may simply have thought her only son had a better chance of survival if she breast fed him. The next intergenesic interval was over three years.
Dr. Wrigley has said that "family size shrank steadily from the mid-seventeenth century onwards".37 but with an improved infant mortality rate, this would not cause population to stagnate. This question was firmly taken up by Prof. Chambers in view of, "the upward movement of the economy and above all of agricultural output and improvement oftransport."38 He said that workers had expressed astonishment at the evidence for population growth fit of ague and gave her a "salt powder to put in her beer".'5 Margaret recovered after being shut up three weeks from the light, and two months later was out, "riding the piebald nag"." A few days later Anne wrote, "The fourteenth, the Child came to lie with me, which was the first time that ever she lay all night in a bed with me since she was born."47 In October 1619, Anne was pregnant and did not leave her chamber for six months, she wrote that she was often ill, and the child, Thomas, died an infant. On 13 December she wrote, "my Lord gave me three shirts to make clouts of",48 but nothing is recorded of the birth or death of Thomas Sackville in her diary. Two more sons died in infancy between 1619 and 1622, when Isabella Sackville was born. Three sons were born and buried in three years; the Clifford fecundity and infant mortality truly was appalling.
Alice Thornton's first child was born on27 August 1652, her ninth child in November 1667. She was often so ill that she may have miscarried in addition to the nine fullterm pregnancies. Three children survived infancy. The writing of her childbearing experiences may seem a trifle hyperbolic; the facts remain. Some of the births were difficult, the fifth child, "staied in the birth, and came crosse with his feet first ... Fertility, infant mortality, and breast feeding in the 17th century almost strangled in the birth, only liveing about halfe an houre".49 When the infants died soon after birth, she was often ill for months. When they lived she put them to the breast, but not for long at the beginning of her marriage. Her second and third children were wet nursed and four children were born in less than four years. She was expecting her fourth child, Katherine, when the third child Elizabeth, "died, gotten at first by an ague, and much gone in the ricketts, which I conceived was caused by ill milke at two nurses."50 Two more boys died soon after birth, but her seventh child Robert, is the most interesting. After a trying delivery, Alice Thornton haemorraged badly, took powders and potions, and by the "divine providence", that Alice knew delivered her and her infants, and took them away almost as fast as they came, she recovered her milk again. Not only did the Lord God give her, "health and strength to be able to give sucke," but, "by His blessing, I did until Robin was above two years old, he continueing very healthful and strong."'5' The birth interval between Robert and Joyce, the eighth child, was over three years. The eight child, Joyce, lived but four months, and although it is normal for the birth interval to increase at the end of the childbearing period, within twenty months the last of Alice Thornton's nine children was baptised and buried.
Although religious, Lady Willoughby was not as obsessed as Alice Thornton. Her mother came whilst she was confined with her first son, and she writes that her mother, "much commends my nursing him; and would not for my own sake I should lose so greate a satisfaction."52 Nurse him at the breast she did, but in November when he was about six months old she wrote, "Baby has cut a tooth, discovered this morning by the spoon knocking against it."53 He was, presumably, by then, at least partially weaned. By 6 June, just a year after his birth, he was walking a few steps alone. Alas, restless, feverish and in great pain, he died aged fifteen months. The diary, not surprisingly, is silent for weeks, and then she wrote, "I am childless, yett doe I seem as one not awaken'd from a frightful dream".5 Diana was baptised seven months later and that summer, mixed with concern regarding Hampden and Saye refusing the ship money demands and her husband's hasty departure to London, Lady Willoughby wrote, "August 3, Thursday, 1637, Baby well; have some thoughts on weaning her, my own strength failing; but put it off day after day, it is hard to dismiss her from the food and warmth which have been hers by right so produce, to cross to and from Reading and its Berskhire environs. Mapledurham was, and is, not close to a highway, except of course the Thames Highway. Caversham straddled the main road from Reading to Oxford in the seventeenth century, and covered more than 4,000 acres. Mapledurham covered a little less than 3,000 acres. The domesday manor of Caversham was opposite to where the Abbey of Reading was to rise in the eleventh and twelfth centuries. By the seventeenth century Caversham had four more settlements; the tythings of Westhorpe, Esthorpe, and Bovetown speak for themselves. The fourth, Kidmore End, was up in the hills; it became a separate parish in the nineteenth century. Mapledurham had two domesday manors, both on the Thames, Mapledurham Chazey was bought by Blount, the owner of Mapledurham Gurney in the sixteenth century. The Chazey demesne was let to a hybrid gentleman, sometimes called yeoman, whose family is in the sample. The Chazey manor house has changed little, the chapel attached to the house was used for cattle and horses in the seventeenth century, as it still is today. Chazey lost its identity as a separate manor by any definition. The parish church was at Mapledurham Gurney; here too there was expansion into the hills, the secondary settlement of Newny Green also speaks for itself.
The population of Caversham parish by 1676 was approximately 800, that of Mapledurham about half that number. These figures are arrived at from the Compton Census plus a family reconstitution of both parishes. There was an urban, protoindustrial situation in the original Caversham settlement that did not exist in Mapledurham. The Caversham tythings were also quite rural during the seventeenth century. It was possible to divide the Caversham families in the sample into rough socioeconomic groups because there were sufficient families in the sample and because the background of the families had been thoroughly researched apart from parochial documents: namely, wills, deeds, hearth taxes, inventories, and surveys. The Mapledurham sample was just over halfthe size ofthe Caversham sample, their backgrounds are still vague and it seemed sensible to keep them in a group and point out any anomaly in the sample. The method is straightforward, the criteria for family selection being a complete family with more than six confinements. This generally means knowledge of a seventh confinement or the death of one or both of the parents. Knowledge of the date of the marriage of some of the unions is unknown because the men did not marry in the parishes. They are included in the sample when their background is known and it is reasonably certain that the first baptism is in fact the first child of the union. Baptism is used throughout; this followed closely after birth in all recorded instances and was a common practice during the seventeenth century. The aim was to discover the intergenesic intervals and the possible relationship of infant mortality upon the length of those intervals. The evidence for the aim was not sought and had no tendentious motive, it presented itself whilst indications were being sought regarding mean age at first marriage, mean number of children born in completed families, decadal infant mortality, and other demographic indices. Sixty-eight families for Caversham and thirty-nine for Mapledurham passed all the tests for inclusion in the sample. It is important to note here the degree of stability of these families that enabled them to qualify. Others must judge whether these families were typical of rural England in the seventeenth century, when more knowledge comes to light. We shall, however, never be able to measure those who got away.
The calculation of the intergenesic intervals of the 107 families cannot indicate absolute fertility because the age of most of the mothers is not known. Table 1, however, does indicate a clear pattern of the intervals between baptisms. The Caversham yeomen and gentry in the sample were twenty-five in number; the husbandmen and cottagers, thirty-one families; tradesmen and watermen, twelve; Mapledurham, all families, numbered, thirty-nine. The mean of the means of the four groups, when the first of two children survived, showed a very similar pattern to the figures from Glostrup,59 the only similar study that I know of, for the seventeenth century. Similarly, the interval was reduced in every case when the first of two children did not survive. Caversham and Mapledurham figures were based on the survival of the first of two children until the age of two, the time when it was considered that breast feeding would normally have ceased. Popul. Stud., 1973, 27: 246. 393 Dorothy McLaren peasants who reared their less numerous babies. Mary Castle was of yeoman stock, but Richard Castle was hardly a peasant. Roger Paine, a Caversham carpenter, was receiving parish relief before he died in 1684. His wife, Jane, had seven confinements in just over eight years and buried five of the babies soon after they were born. Again this indicates very clearly the fertility/infant mortality relationship: was Jane unable to feed them or did she try to wean them too soon? We shall never know. Of course not all the bonny peasant babies became adults; a mortality crisis could wipe them out, as typhus did with whole families in the Caversham parish in 1643. Three of the children of husbandman Kent and his wife died in the spring of 1655, although they had all been successfully weaned. Only a small percentage of the children could settle in Caversham and Mapledurham. How long they lived in Reading, Oxford, London, New England, or Barbados is another story. What is clear is that their homes, perhaps lacking soap, and certainly sanitation as we understand it, were not, generally, unhealthy hovels.
To return to the point left earlier, regarding the insignificant difference in interval between the first and second children in the south Oxfordshire families, whether the first did or did not survive. The clinical evidencewas, that the infertile period lengthened with the age of the mother, and of course generally these mothers were the youngest in the sample. It is perhaps possible that immunity to conception during the postpartum amenorrhoea is not absolute with all women, especially to the age variant.
One cannot yet comment on this. What one can do is to offer a social explanation. It is not an automatic nor an easy matter for all women to breast feed a first child, and many have greater success with subsequent children. Second, it may have been socially and economically prudent to wean a first and only child early and leave it with a neighbour or relative. When a number of tiny feet were pattering about there may have been more pressure to stay at home, then clearly it was more economic to breast feed.
It may be fanciful to consider the economics of breast feeding, wet nursing or pap meal in the seventeenth century, but it is surely relevant to the situation in Africa today. Why do Nigerian women for example, buy expensive western dried milk formula? This allows them to leave a child, and now, with western contraceptive methods, taking the baby off the breast need not increase fertility. Except at harvest time, women in rural south Oxfordshire may not have had to go far from home, and it would not be difficult to breast feed in field, barn, brewhouse or malthouse, and the rural tythings were enclosed long before the seventeenth century. Whatever they did, little, if anything is written about it, perhaps from distaste, perhaps from contempt for the commonplace.
It is surprising that modem writers postulating family limitation from their records are more concerned with primitive contraceptive methods than with the infertility due to prolonged lactation. This outlook is perhaps influenced by the masculinity of most of the writers. If Lady Stentonff7 were alive today, I think she would agree that some seventeenth-century peasant women, ignorant though they must have been of the mechanism; did not fail to notice that when they prolonged lactation they 7 D. M. Stenton, The English woman in history, London, Allen & Unwin, 1957, especially chapter 4, 'The country woman after 1600 '. 394 Fertility, infant mortality, and breast feeding in the 17th century did not conceive; but if lactation was terminated by the death of the infant or failed to commence through a still birth, a pregnancy followed swiftly. They must have talked, and they became wet nurses, a fairly safe way of avoiding a pregnancy for a time, and of earning some extra money; commonsense, not witchcraft. Their industry outside the household was not in as great demand as that of poor women in the coming centuries, in mines and mills, and there is no reason to believe that they were ever informed that prolonged lactation was bad for them.68 This was the opinion continually voiced in the nineteenth century, and is perhaps one of the reasons for the appalling fecundity and infant mortality of the Victorian era, although only one of the reasons. The appalling fecundity and infant mortality is notably lacking from the post-Restoration period in Caversham and Mapledurham, among the peasantry. It seems that the more blue the blood, the greater the travail. The aristocratic women who wrote, seemed to accept their frailty and fragility, but did not analyse it very often. It is little wonder they thought this a miserable world and would be glad to escape to the next. When the object of Lady Halkett's romantic love married another, her sister's hysterical curse was, "Give her Oh Lord, dry breasts and a miscarrying womb".69 Presumably, she could not think of a worse fate to wish upon the rival. William Petty had written that, "long suckling hindered propogation": noble and gentlewomen, to a far greater degree than peasants were probably caught in a cultural trap of an unfashionable experience and the need to produce an heir, preferably a male heir.
TIhe nursing experiences of urban poor women in the early stages of industrialization lacks the historicity of diaries and awaits greater exploitation of urban parish registers.70 We cannot doubt that there was pressure on urban poor women towards early weaning. Some of them may have suspected that long suckling hindered propagation, but their immediate needs may have over-ruled their caution. Industrial transition that compels mothers to work outside the home would seem inevitably to increase the birth rate before efficient contraceptive methods were available. This is surely a clue towards understanding the complexities of demographic transition and economic growth.
The mechanism of puerperal lactation is still not fully understood. Clearly, the last words on this should come from physicians rather than from a historian. In January 1977, John Tyson wrote, "It should now be apparent that with industrialization, urbanization, and better nutrition, we are wasting a vital economic resourcebreast milk. Inasmuch as reproduction is a natural process, it would seem imperative to assign high priority to lactation, not only as a means of transferring stored energy but as a means of providing temporary protection against conception until a more " Norman E. Himes, The medical history of contraception, New York, Schocken, 1970, p. 276 
